Brief communications plicated by the widespread use of BVDV vaccines, as indicated by the high SN titers found in adult cattle that had received multiple BVDV vaccinations and in cattle exposed to Pl animals. In contrast, SN titer profiles of calves at weaning can be used to distinguish herds that contain Pl animals from uninfected herds that have received multiple MLV vaccinations. Further, SN titers of calves at weaning can indicate exposure of a herd to BVDV, regardless of the vaccination history of the dams.
Serotyping of Chlamydia psittaci isolates from ratites
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Chlamydiae are widespread in avian populations, where they usually cause systemic and occasionally fatal disease. The severity of the disease will depend on the strain of Chlamydia and the host infected. Six serovars have been reported. 2 Most of these serovars have been associated with a specific order of birds. 5 These associations can result from either of 2 conditions: 1) the strain is endemic in a group of birds and routine sampling results in isolation; or 2) the particular serovar is usually fatal and isolations are made from dead birds.
During 1993 and 1994, Chlamydia was isolated from a number of ratites by diagnostic laboratories in Texas and California. Isolates from 11 cases were serotyped using serovar-specific monoclonal antibodies (MAbs) and character-ized by polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) of the major outer membrane protein (MOMP) genome. The isolates, their sources, and the serovars are given in Table 1 .
The serotyping was performed by the microimmunofluorescence technique using serovar-specific MAbs. 1, 2 The procedure was performed essentially as previously described. 1 The chlamydial isolates were grown in embryonated eggs or on cell culture monolayers, pelleted by centrifugation at 10,000 ϫ g, and resuspended in 0.2% formalin to inactivate the chlamydiae. The cell culture harvests were mixed with normal yolk sac preparation to obtain improved adhesion to slides. Phosphate-buffered saline (PBS) was used to dilute samples to give an easy-to-read chlamydial distribution on slides. The preparation was placed in 0.3-l dots on standard microscope slides in grids of 4 rows with 7 dots each, 0.5 cm apart. This permitted the use of 4 dilutions for each of 7 MAbs on 1 microscope slide. The first column of 4 dots was routinely assigned a group reactive MAb as a control, and the remaining 6 columns were used to test 4 dilutions of each of the serovar-specific MAbs.
The antigen dots were air dried for 30 minutes, fixed in acetone for 10 minutes, and air dried again. Two microliters of the test MAbs at the proper dilution were added to each of the dots. The slides were incubated at 37 C for 30 minutes in a humidified chamber and then carefully washed 3 times in PBS and 3 times in distilled H 2 O and allowed to air dry. The slides were stained with fluorescein-conjugated antimouse immunoglobulin G heavy-and-light-chain-specific serum a at a dilution of 1:60 containing 0.05% Evans blue (3 l/dot). Incubation and washing was performed as described above. A cover slip was mounted using glycerin buffer. The slides were viewed with an epifluorescence microscope at 600ϫ using oil immersion. The dilution giving a clear fluorescence was recorded as the end point.
Twelve serovar-specific MAbs to distinct serovars of C. psittaci (A, B, C, D, E, F) 2 and C. pecorum (ovine abortion, ovine polyarthritis, feline pneumonitis, GPIC, M56, WC) were used to serotype the isolates. The MAbs had been selected for their ability to produce high levels of fluorescence at Ն1:1,600 dilutions with the homologous serovar and no fluorescence with heterologous serovars at a 1:100 dilution. They were used at dilutions of 1:100, 1:400, 1:1,600, and 1: 6,400. An isolate was considered to be of a specific serovar when reactions were observed with the group-reactive MAb and with 1 serovar-specific MAb at the 1:1,600 or 1:6,400 dilution and no cross-reaction was observed with other MAbs. All of the isolates were identified as serovar E.
The isolates were characterized by PCR-RFLP of the MOMP to determine whether the isolates were similar to earlier serovar E isolates. The PCR procedure was performed using the primers and basic techniques essentially as previously described. 3 The oligonucleotide primers are from a highly conserved region of the MOMP genome. Samples were subjected to 30 cycles of amplification using a hot start procedure. Cycling conditions were denaturation for 1 minute at 95 C; primer annealing for 1 minute at 51 C, and extension for 1 minute at 72 C. After completion of the 30 cycles, an extension at 72 C for 7 minutes was used. The procedure and primers allowed for the amplification of an approximately 1.1-kb fragment of the MOMP gene. Amplification of the PCR product was assessed by electrophores-ing 5 l of the sample on a 1.5% agarose gel. b The gel was stained with ethidium bromide and photographed under short-wave UV light through a red filter.
The RFLP analysis was performed by digesting a 35-l sample of the amplified DNA with the restriction endonuclease AluI. Seven microliters of the digest were electrophoresed on a 4% low-melting-point agarose gel, b which was stained and photographed. The resulting patterns were compared by eye and by computer with patterns of known C. psittaci serovars. The PCR-RFLP patterns of the isolates are shown with patterns of the reference serovar E in Fig. 1 . The results are in agreement with the MAb serotyping, showing all 11 of the isolates as avian serovar E.
The finding that all of the isolates of ratite origin collected from a 4-state area were of serovar E indicates that ratites have an increased susceptibility to that particular serovar. The clustering of the isolates in 1993 and 1994 with no reported isolates from the area in 1995 indicates that there was an increased activity of serovar E during those years. An isolate from a rhea from North Dakota in 1995 was recently found to be of the same serovar (Andersen, unpublished) .
The origin or the natural host of this serovar is not known; however, it probably came from another avian species, because this serovar has been known to exist in the United States for Ͼ60 years. The first known isolate of this serovar was made in California in the 1930s by inoculating ferrets with nasal washings from humans suspected of having influenza. The isolate (Cal 10, Francis [ATCC-122], MP, or MN strain 2 ) was widely distributed to other laboratories and used extensively as a reference strain. The origin, from humans or ferrets, was always questionable. In recent years, we have received isolates of the same serovar from a number of pigeons and a turkey. We had considered this serovar to be endemic in pigeons; however, the number of isolates tested in this country is limited. Recently, retrospective studies using PCR-RFLP on a number of isolates from ducks in England during outbreaks with high mortality were found to be of this serovar; 4 however, there is no direct evidence that ducks are the natural host of this serovar.
Sources and manufacturers
a. Organon Technicka, Malvern, PA. b. FMC Bio Products, Rockland, ME. Most Salmonella serotypes are potential human or animal pathogens that cause septicemia, enterocolitis, and death. Salmonella excreted in feces or body fluids from infected carriers is one of the important sources of infection. Reptiles kept as pets are usually asymptomatic carriers of different Salmonella serotypes, 2 which are potentially pathogenic for humans. Turtles, 5,17 snakes, 9 and iguanas 3 are the most frequent reptilian pets that have been associated with salmonellosis cases in humans, particularly in infants.
Ribotyping of Salmonella poona in iguana-associated zoonotic salmonellosis
Numerous Salmonella serotypes have been isolated from the feces or from the housing environment of these reptiles. 14 Humans can then become infected by direct or indirect contact with these sources. One of the serotypes that has been implicated in infections of humans is Salmonella poona. 11, 12 Recently, this bacterium was responsible for the death of a 3-week-old boy in Indiana. The infant's family had an iguana, from which S. poona was also isolated from feces, making the pet iguana the most likely source of S. poona for the infant.
To confirm that the pet iguana was the source of S. poona in this case, isolates from the infant and the iguana were genetically characterized and compared using molecular methods. Two of the most commonly used genetic typing systems that directly analyze DNA or RNA of the microorganism are restriction fragment length polymorphism (RFLP) analysis and ribotyping. 10 In both of these methods, DNA is digested with a restriction enzyme, separated by electrophoresis, transferred to a nylon membrane, and hybridized with a probe. Fragments containing sequences complementary to the probe are then revealed. However, the interpretation of RFLP banding patterns can be difficult because, depending on the restriction enzyme used, many chromosomal fragments are present and subtle differences may not be observed. Although the use of a specific probe in RFLP analysis reduces the number of fragments to be examined, the disadvantage is that it can be used only for certain species or for certain strains within a species. For ribotyping, genes encoding ribosomal RNA (rRNA) are used as probes. Because nucleotide sequences of rRNA genes are highly conserved among bacterial species, part of the total bacterial DNA should react with the probe made from 16S and 23S rRNA of Escherichia coli. 8 Thus, rRNA gene restriction patterns from different bacterial isolates can be detected and compared. 1, 7, 16 In addition, rRNA genes are dispersed in various copy numbers along the bacterial chromosome, and hybridization with rRNA probes reveals only the fragments that contain the rRNA gene sequence.
The bacterial isolate obtained from the heart blood of the infant was biochemically identified as Salmonella sp. by the Indiana State Board of Health, Indianapolis, Indiana, and serotyped as Salmonella poona by the Centers for Disease Control and Prevention, Atlanta, Georgia. The bacterial isolate obtained from the feces of the iguana was biochemically identified as Salmonella sp. using an automatic identification system a by the Animal Disease Diagnostic Laboratory, Purdue University, and serotyped as Salmonella poona by the National Veterinary Service Laboratory, Ames, Iowa.
Bacterial cell pellets were obtained by centrifugation of 1.5 ml of brain-heart infusion broth inoculated with an S.
